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Evolution of‘ the T-Rail 


STUDY of the history of the rail forming the 

tracks on our highways of commerce, shows 
one of the most interesting cases of evolution possible 
to conceive. First there were grooves cut in stone 
for the guidance of the wheels of the vehicle, after 
which came wooden stringers laid end to end on 
which the wheels rolled; this form of construction, how- 
ever, proving too frail to withstand the load on the 
wheels, was improved by the laying of wrought iron 
strips on the top of the stringers, to which they were 
secured by spikes. This crude means of furnishing a 
pathway was quickly superseded by a rolled iron rail 
of T-section, and later by the steel rail familiar to all 
of the present generation. Further improvement was 
confined to weight of metal alone, the type remaining 
unchanged. The increase in weight has kept pace with 
the increase in weight of motive power and rolling 
stock, until now many roads that a few years ago had 
for a standard, rails of 56 pounds per yard, now use 
100 Ib. rails. 
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’ A New Theory of Crystalization 


HE eminent scientist and engineer, Sir Purcell 
Taylor, has again been delving into nature’s 
mysteries, and has brought to the surface some very in- 
teresting facts concerning the formation of crystals and 
the causes which produce them, also the probable exist- 
ence of another state of matter beyond that of gas. The 
old theory of crystal formation in liquids presupposed 
absolute rest, but the recent researches of the authority 
named show that crystals are due to a rhythmic motion 
among the molecules of the material, and that they form 
alike in liquids, solids and gases from the same cause. 
It has long been known that vibratory action had the 
effect of producing crystallization in metals used in engi- 
neering, as in bridge members, locomotive details, etc., 
and there is no good reason to suppose that like causes 
should not produce like effects in other substances than 
metals, but we have become so strongly intrenched in 
some theories that are not so, that it will be some time 
before this discovery will be accepted as irrefutable. 


oes? 





Track Elevation Through Cities 


HE work of track elevation above thoroughfares has 

assumed proportions little dreamed of when the 
city of Chicago inaugurated the extensive improvements 
which have solved one of the most serious difficulties 
involved in urban traffic. The millions of money neces- 
sary to accomplish this result have no doubt been parted 
with by the railways as a loss requiring years for them 
to recoup, but that view has been erroneous, as may be 
well understood by the increased volume of business 
made possible by an unobstructed roadway. 

Work of this class is being extensively planned by 
several roads entering the city of Buffalo, where track 
elevation now contemplated will do away with twenty- 
seven crossings at grade; the railroad companies and city 
commission on crossings having so far cleared the situa- 
tion as to agree on the proposition of elevation of the 
tracks. The proportion of expense by this agreement 
being 65 per cent. to the New York Central, which road 
will also meet the cost of maintenance, the city paying 35 
per cent. It is understood that the above agreement is 
subject to approval by the other roads interested in the 
project. 

At this time there is a job of track elevation in an 
advanced stage at Schenectady, where the New York 
Central has elevated its tracks over several streets, one 
of which is the principal business thoroughfare of the’ 
city. This work. has been of an exceptionally peculiar 
character in providing for the skew bridge over the 
canal, immediately west of the station. Among the more 
recent improvements of this kind are the Pennsylvania 
tracks through Newark, N. J., and also the Delaware, 
Lackawanna & Western through the same city, the latter 
road having introduced a double-decked bridge in the 
course of the work, without impeding traffic; and the 
same road is now engaged in depressing its tracks to 
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pass under the Morris & Essex canal in furtherance of 
its scheme for improvement at Newark. All of these 
cases indicate the action of railways in thickly populated 
centers to not only safeguard human life, but also place 
their properties in the best possible condition to transact 
business. seinaiil 
The Technics of Ferro-Concrete 

NOAILLES in his paper before the Institution 

of Mechanical Engineers at the Liege meeting 
gave a summation of the technics of ferro-concrete in 
its application to various forms of structures, and went 
into the details of the design of members on the basis of 
present best information from test work combined with 
structures showing the latest results of theory and 
practice. 

Among the interesting points elucidated was that of 
the effect of embedding metal in concrete, by which oxi- 
dization is arrested if already present, due to the chemi- 
cal action of the cement. The treatment of the stress 
problem of the author was one of the clearest exposi- 
tions of a difficult question, since the tests of steel and 
concrete beams have not in all cases given results iden- 
tical with practical examples of work, and in the refer- 
ence to stresses to be provided against—which involves 
the very life of the question of design—attention was 
called to those of a complex character which must be 
considered in connection with those of tension, shear 
and compression. . 

It was also shown that calculation is time wasted 
when great care is not taken to make the concrete ele- 
ments in the beam of the best possible practice as to 
mixture and manipulation, and also showed that strain 
is first of all affected by the uncertainty regarding the 
law of deformation of concrete, particularly in compres- 
sion. Of special interest was the proposition that shear 
when extending throughout the beam is equivalent ta 
the binding movement of a uniformly distributed load, 
also the reversal of movements which produces deforma- 
tion and stress opposite to those provided for by calcula- 
tion. The light shed on reinforce concrete construction 
by recent investigation is well shown in the positive 
statement of Professor Rabut, who has given to the 
engineering world some exceedingly valuable informa- 
tion in this regard. Concerning the calculation of 
stresses in concrete structures he says: “I often hear it 
said that structures in ferro-concrete cannot be so accu- 
rately calculated as metallic structures. In my opinion, 
the contrary is true; the formulas for metallic bridges 
are in their principles just as arbitrary, and just as far 
from the expression of the real strains as those of ferro- 
concrete, but the latter have the advantage of containing 
twice as many constants-—those of iron and those of con- 
crete—which, if these constants are conveniently chosen, 
will allow of approaching the truth much more nearly.” 
It would seem that there should be no difficulty in at- 
taining some wonderful engineering achievements in the 
new form of construction if some of the difficulties here- 
tofore encountered are as easily overcome as is implied 
in the above. 





Problems in Sanitary Engineering 


HE atmospheric conditions of the New York Sub- 

way has been a most prolific theme for complaint 
of those who by force of circumstances are obliged to 
make use of that artery of travel, they making the claim, 
justly, that the odors and temperature of the big bore 
are unbearable. Investigation of the causes and extent 
of the trouble was made at the instance of the Rapid 
Transit Board, by some eminent laboratory authorities 
who made a series of analyses of the air, and returned 
elaborate reports on the chemistry of it, which were 
highly satisfactory from a sanitary standpoint, but the 
odors and high temperatures continued to vex and make 
life unpleasant for the passenger. As stated in these 
columns, an attempt, partially successful, was made for 
improved ventilation by means of fans; that is, something 
of a circulation has been effected, whereas the air was 
stagnant before, but the high temperatures continue in 
the crowded cars. 

Another and equally serious complication has arisen 
since the Subway has gotten into active operation, 
namely, a dust resulting from the wear of brake-shoes 
which presents an atmospheric condition closely akin to 
that of the grinding shops in which metal was removed 
by the dry process. This phase of trouble was encoun- 
tered by Mr. Geo. H. Soper, consulting sanitary engineer. 
in his investigations of the sanitary conditions of the 
Subway. In his report, he stated plainly that the results 
so far obtained give little cause for alarm concerning 
the sanitary condition of the air of the Subway. The 
principal objection is its high temperature. 

The sanitary significance of the presence of black dust 
and bacteria which are contained in the Subway air still 
remain to be settled. The report took the ground that 
there is more fresh air in the Subway than is necessary 
to satisfy the demands and standards of the sanitary 
authorities, and there were less bacteria in the Subway 
than on the outside. The report attributes the constant 
odors to the newness of the work, and emanates from the 
paint, cement, lubricating oils, hot boxes and chemical 
deodorants, and in addition mentions the fact that sta- 
tions should be cleaned and cared for in a more sys- 
tematic and thorough manner. 

The dust trouble is one that will offer fewer openings 
for adjustment than any of the others that have presented 
themselves, for the reason that it is accumulating with 
each stop or slow-down of a train, the brake-shoes charg- 
ing the air with a dust which has 62.78 per cent. of iron 
by analysis. This is not surprising with a brake-shoe 
wear of one ton per mile per month, but the means for 
keeping such an element of danger out of the lungs will 
be likely to prove a problem that will tax the best talent 
that can be brought to bear on it. 

There is one comforting thought for the engineers of 
the Subway, which, while it does not point to any expe- 
dient by which they may be able to better the present 
situation in all phases of the difficulties they are coping 
with, yet they can turn to the fact that the denizens of 
London are no better off in the avoidance of offensive 


STELIOS TIC RN RE 








gre 
as 





ee TCR PRT SSIS 








December, 1905 


odors than are the people of New York. The City & 
South London tube and also the Central London under- 
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ground road are just as rank offenders in that respect 
as our own, and this condition exists in the face of ex- 
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tensive schemes for ventilation by fans in the London 
bores, in which the attempt is made to exhaust the foul 
air from the ends, and induce fresh air to enter at the 
stations. The exhaust scheme works fairly well in New 
York, and may be considered to have solved the ques- 
tion, or at least to have blazed the way to a solution of 
it, but the impregnation of the air with iron particles is 
a menace to the health that will not be easy to down. 


—_— +e -——- 


The New Pennsylvania Passenger Station 

at Wilmington 

HE passenger station of the Philadelphia, Baltimore 

and Washington division of the Pennsylvania Rail- 

road at Wilmington, is of more than ordinary interest 

from an architectural viewpoint as well as from that of 

advanced railway engineering, embodying as it does the 

The structure 

is an imposing one for division purposes, dnd in that re- 

spect marks a long step ahead in the matter of expense 
usually reserved for terminals alone. 

The station is of stone below, while the upper part 
is of brick with terra cotta finish, the whole supported 
on arches which in turn are constructed on a system of 
grillage on piles. Our illus- 
tration shows lines pleasing in their effects, to the extent 
that the strictly utilitarian idea does not predominate. 
A clock tower is at one corner of the front elevation, and 
the waiting rooms are at either side with access to both 
by passage ways from below leading to the train plat- 
forms between, up concrete steps covered by the Mason 
Safety Tread. In addition to the regular waiting rooms. 
there are auxiliary waiting rooms, 6 feet by 70 or more 
feet on the central platform for the protection of passen- 
gers from the elements. 

In accordance with the latest construction of station 
platforms, the continuous roof or train shed is an aban- 
doned factor. The tracks are arranged in doubles 
leaving a central platform for trains in either direction. 

The umbrella sheds which afford protection to the 
passengers, are supported on built up steel columns 
on which rest longitudinal girders of I section formed 
by riveting up angles to a central plateweb, these girders 
carrying transverse channels which support other longi- 
tudinal I girders on which the outer ends of the roof 
rafters rest the latter being of wood and enclined down- 
ward at the center thus diverting the drainage away from 
the trains. A lantern is placed above the roof at the cen- 
ter line, and is flashed with copper; the upper surface 
being covered with hammered glass; the roof boards 
are covered with slag. The struts from the platform 
posts, which are formed of two angles, are curved to give 
a gothic effect, while the central openings are filled with 
perforated plates, all of which lends an air of quiet 
finish in keeping with the whole scheme. 

At the street approaches on two sides of the station. 
there is a glass roof over the side walks, of the same 
general style of finish as the covering at the track level, 
The floors at the 


most original thought in station design. 


The piers are of concrete. 


but of a more eleborate character. 
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also some of the floors, will be of Granoljthic finish, 
which is to be used as well for a floor foundation in the. 
toilet rooms. The style of floor is hollow terra-cottia of 
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ground will be of cement upon a cinder foundation, 
and concrete will also be used for floors carried on 


beams or arches. The platforms and sidewalks and 
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the arched tile form. The partitions will have expanded 
metal lathing, on which will be placed three coats of plas- 
ter hard finished. The interior woodwork finish will be 
in general of white oak, in all public rooms. The stair- 
ways are of metal in all cases, and with bronze finished 
| The stair treads 
are finished in several styles, as marble, the Mason Safety 


railings, in the important locations. 


tread, as stated, and with rubber tile laid in cement. The 
roofs are to be covered with tile secured with copper 
nails, while the ridge mouldings are to be covered with 
terra cotta. 

All flashings, cornices, gutters and vallevs, and also 
the finals and weather-vanes will be of copper. 

By the terms of the brief description of this station, 
which is to be one of the best examples of its kind, it 
is seen that the builders have omitted nothing to bring it 
up to date. This work, though, is simply an incident in 
the immense improvements being prosecuted by the 
Pennsylvania road at Wilmington, among which are a 
new office building, also nearing completion ; immense re- 
taining walls at the crossing of the P. R. R. and B. & O., 
and a brick arch viaduct, all of which are based on mod- 
ern engineering. We are indebted to Chief Engineer 
Wm. H. Brown for prints from which our illustrations 
are made. 


British Standard Specifications for Cement * 
A COMPARISON of the American standard speci- 


fications for Portland cement and those adopted 
in December, 1904, by the Engineering Standard Com- 
On the first 
item of the definition of Portland cement, the British 
specification suggested water and sulphate of lime as 


mittee of Great Britain is very interesting. 


materials which may be added to retard the setting, and 
covers both in the specification, limiting the amount in 
either case to two per cent. In the American specifica- 
tion, any addition subsequent to calcination is limited 
to three per cent. On specific gravity, both the specifi- 
cations practically agree to 3.10, but the British specifi- 
cation raises the amount to 3.15 where the cement is 
sent directly from the mill to the laboratory in tightly 
sealed cans. On fineness, there is a material difference 
in the screens used, and it may be stated that the Ameri- 
can specification which has eight per cent. on a No. 100 
(10,000 mesh) seive, and 25 per cent. on a No. 200 
(40,000 mesh) sieve would require a finer grinding than 
the British, which has three per cent. on a 5,776-mesh 
sieve, Or 22.5 per cent. on a 32.400-mesh sieve. 

A variance is seen in the matter of setting. Our speci- 
fications require that the cement shall develop intial set 
in not less than thirty minutes, and develop hard set in 
not less than one hour, nor more than ten hours. The 
British specification recommends three distinct grades of 
time for setting, which are designated as quick, medium 





*Excerpts from a paper read by Robert W. Lesley, 
vice-president of the American Society for Testing Ma- 
terials, before that society. 
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The first is not less than ten minutes nor more 
than thirty minutes; 


and slow. 
the second is not less than thirty 
minutes or more than two hours, and the third is not less 
than two hours or more than five hours, and yet while 
these grades of time of setting are recognized, and each 
of them will have a material bearing upon the tensile 
strength of cement, the British specification in the matter 
of tensile strength has but one series of limits, namely: 
SEVEN DAYS. 


PO 057i even eaceaee eae 400 Lbs. 
2 Rh NR sods Fe os 120 Lbs. 
TWENTY-EIGHT DAYS. 

RR sian tndetrsteteeres 500 Lbs. 
Ce ee | eee re. 225 Lbs. 


The American specification, on the other hand, while 
not recognizing different classes of cement, so far as the 
time of setting is concerned, does recognize different 
strengths in tension, and has what the British specifica- 
tion has not, a twenty-four hour test which may possibly 
in some quarters be considered superfluous for Portland 
cement. The American requirements are: 

SEVEN DAYS. 
eee Tere re 450 to 500 Lbs. 


3 sand, I cement.... 150 to 200 Lbs. 
TWENTY-EIGHT DAYS. 

| SPREE ae ny ary 550 to 650 Lbs. 

3 sand, I cement....... 200 to 300 Lbs. 


and are all higher than those of the British specification. 
which is no doubt due to the fact that there is more 
rotary cement manufactured in our country than possibly 
anywhere else in the world. More interesting, however. 
is the difference in the matter of gain in strength at 
longer periods, a new requirement which has only come 
into cement testing since the introduction of the Rapid 
Transit specification in New York. In the United States, 
in view of the fact that the matter has not been thor- 
oughly settled, we recognize broadly that no cement shall 
show retrogression. In the British specification, how- 
ever, this question of the increase of strength between 
the seven-day and 28-day periods is graded according 
to the initial strength shown by the cement at the seven- 
day period, which seems to be a fair method of deter- 
mining increased strength between the periods stated. 
In their specification a cement showing 400 to 450 Ibs. 
at seven days is to gain 25 per cent. in 28 days; 450 to 
500 Ibs., 20 per cent.; 500 to 550 lbs., 15 per cent., and 
all over 550 Ibs., at seven days, an increase of 10 per 
cent. in 28 days. This is a very fair view of the subject. 
as.a cement that pulls 600 to 800 Ibs. at seven days will 
have to increase very many pounds in tension to acquire 
the strength to show 25 per cent. increase between the 
seven-day and 28-day periods, while a 10 per cent. in- 
crease would be a much more reasonable figure. 

The great and salient difference between the two speci- 
fications is that governing the test for constancy of vol- 
ume, or what are known technically as accelerated tests 
In our specification we have adopted the hot and cold 
water tests prescribed under the German normal test 
and which have been in use so successfully for so many 
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years, and have supplemented them by a steam test after 
the cement is set for 24 hours, consisting in exposing 
the pat in an open vessel, to steam rising from a body of 
water beneath. The British have adopted what is known 
as the Le Chatelier test, which is fully described in the 
specification, and which so far has not been generally 
adopted outside of France. This is the part of the speci- 
fication which up to date has attracted most criticism 
by reason of possible inexperienced operators not pro- 
ducing similar results, with similar cements under similar 
circumstances. 

The chemical requirements of the cement differ in the 
two specifications as follows: In the American specifica- 
tion 1.75 per cent. of anhydride sulphuric acid is permis- 
sible, while in the British specification the limit is run 
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as new. Included in its rebuilding was an entirely new 
fire-box, which was very large, requiring 2,500 stay- 
bolts to hold it in place; also the taking out of both of 
the old cylinders and replacing them with new ones; 
the taking out and repairing of the flues, 260 in number ; 
the turning down of the tires on the six driving wheels 
and trailer, and a general overhauling of the machinery 
This locomotive has six 5 foot 10 inch drivers, two 4- 
foot trailers and a four-wheel truck in front. From 
the top of the rail to the top of the boiler is measured 
12 feet; total length of engine and tank, 65 feet, the 
tank holding 5,000 gallons of water and 10 tons of coal 
Total weight of engine and tank, ready for service, 130 
tons. 

They have also just turned out for the same road a 








130 TON LOCOMOTIVE REBUILT BY THE EAST ST. 


up to 2.5. In England 3 per cent. of magnesia is allowed 
as against 4 per cent. in America. Insoluble residue in 
England is limited to 1.5 per cent., for reasons that may 
not be necessary in this country. 


—_—— ><> __—_—- 


Big Locomotive Overhauled by East St. Louis 
Locomotive & Machine Co. 
HE East St. Louis Locomotive & Machine Shop 
Co., located at East St. Louis, Ill, have recently 
rebuilt and turned out for the St. Louis, Iron Mountain 
& Southern Railroad one of the largest locomotives run- 
ning west of the Mississippi. This engine was given a 
most thorough overhauling, and was turned out as good 


LOUIS LOCOMOTIVE AND MACHINE SHOP CO, 

go-ton freight engine, with eight drivers; and are now. 
working on several others for the Missouri Pacific rail- 
road. Also the following additional locomotives for the 
parties named: A go-ton engine with six drivers for 
the St. Louis & O'Fallon railroad; a 40-ton saddle-tank. 
six-driver engine for the Fairview Transportation Co. 
of Golconda, Ill.; a rebuilt Baldwin Mogul of 38 tons 
for the Angelina & Neches River railroad, a logging line 
of the Angelina County Lumber Co., of Keltys, Tex. ; also 
two locomotives of the same type sold to the Stout-Greer 
Lumber Co., at Thornton, Ark. They also sold a 40-ton 
Mogul to the Summit Lumber Co., of Randolph, La.. 
and a narrow-guage to a Texas firm, besides leasing one 
to the J. A. Ware Construction Co. 
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The company’s shops have until recently been running Maine Central R.R. Passenger Station, 
hoth day and night crews on hurry orders, and they are Bangor, Maine 


still well filled with work, and have work ahead to keep 
them busy for several months to come; outside work, as 
well as refitting engines of their own for sale, both stan- 
dard and narrow guage. 


HE new passenger station of the Maine Central at 
Bangor, Maine, now in course of construction, and 
to be completed early in the summer of 1906, 
to be a structure that will cause the old station building 





‘tea 








i so long a landmark in Bangor, to shrink into insignifi- 
e cance. As our illustrations show, the new station is 
F thoroughly modern in all particulars architectural, being 
; of the genre that satisfies the eye, neither severe nor or- 
nate, based on the idea that its purpose justifies every 
3 line 

[ The street elevation shows an imposing tower 130 
e == feet high, situated midway between the end gables of 

: \ the main structure, with a porte cochere at the main 
: entrance, from which is the opening into a large vestibule 
3 leading to the general waiting room. At the left of the 
: oo ee Jeook, vestibule on entering, is the ticket office, and on the right 
z sesamiae is the ladies’ retiring room, an apartment worthy of the 
E oO name, for size and location, and is well lighted by sky- 
“3 
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lights as well as windows. The general waiting room 
is 41 feet 10 inches wide by 84 feet 6 inches long, and 
lighted by fourteen windows on the platform sides which 
The platforms are of concrete, 25 


open to the trains. 
feet wide, and that parallel to the tracks is covered. The 
dining-room is also of ample proportions, and is reached 
by a corridor from the waiting room, as is also the smok- 
ing room. The toilet facilities are very liberal and of the 
most modern type. Provision has been made for official 
accommodations on the floors above. 

In material and finish the building will be, for the 
exterior walls, of buff brick with brownstone trimmings 
The interior walls of the first story will be of buff brick. 
except in the smoking room, which will be of white 
enameled brick to a height of 10 feet 6 inches; and the 
men’s and women’s closets, which will be of white en- 
ameled brick to the full height. The dining-room will 
have a wainscot of light green enameled brick to a height 
of five feet. All wood finish on the first floor is to be of 
quartered oak, while that above in the offices will be of 
The roof will be covered with red slate and 
have terra cotta at all ridges. Steam and electricity will 
furnish heat and light in the whole structure. All floor- 
ing will be of marble except that in the serving room 
and kitchen, which will be of asbestolith. 

For the prints illustrating this station, and for the more 


cypress. 


important data presented, we acknowledge the courtesy 
of Chief Engineer Theo. L.. Dunn. 


oe 


Tie Preservation of the A. T. & S. F. Ry. 


HE Santa Ire has used the zine-chloride process ot 


treating their ties for the past twenty years, 
changing to the Willhouse modification, known as the 
zine-tannin treatment, twice during that time. 

The tabulations shown herewith show the number of 
ties renewed on certain divisions of the road during the 
first half of the present year. This shows that the East- 
ern Grand division has placed about 708,000 treated ties 
in the track. 


movals due to the fact that on the Illinois, Missouri and 


There is an excess of insertions over re- 


Eastern divisions some new second track was laid. On 
the Kansas City division some new tracks were laid in 
the Argentine yard, and on the Southern Kansas division 
there was an extension in which treated ties were laid. 
On the Western Grand division about 337,000 treated 
ties were laid. This division also shows an excess in 
inserted over removals on account of the new work, and 
also to some extent on account of closer spacing. On 
the Rio Grande division a number of treated ties were 
laid where the track had been destroyed in washouts. 
The zinc-chloride treatment plant at Somerville, Tex.. 
will be abandoned about the end of the year, when a new 
plant will be ready for operation. A new plant is being 
constructed at Somerville for the application of the 
Rueping process. 


Ihe Reuping process is a modified 
creosote treatment which the A., T. & S. F. has decided 
to adopt. 
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We are indebted to Mr. E. O. Faulkner, manager of 
the tie and timber department, for the above tables. 
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The New York'|Subway Signal Record 


HE report of signal failures and delays to traffic in 

consequence, month of September, for thein the 
New York Subway, is presented in the following 
tabulated statement, in which it will be seen that in no 
case was the signal mechanism at fault. This is a most 
flattering testimonial to the efficiency of the system in- 
stalled, since the failures to the number of movements are 
so far below average performance. One cause of this re- 
markable showing is of course the exceptionally good 
conditions, which do not exist in surface signalling. 

A study of the table will reveal the character of the 
failures and the number of delays; the record is no doubt 
without a parallel when the movements are taken into 
account. This system, it will be remethbered, was a 
special development to fit conditions having nothing in 
common with surface signalling, and was worked out on 
original lines best suited to the requirements of the case 


i 
Sections. 








Causes of Failures. —_—_ 
3.4 5 6 a|s| 910,11) 


Saree 
Delays 


| 
‘altaltalis! 15/16). 





{ 
ws 





! 
| 
| 
| : Beal Od “| al 5 bail ed al me et 
JA. C. Relay... se. ceeeeeeee ener oe ee les abealestsalselachaoleabeg haabeaisohasteataes 
See SSE, HEN TAN ON FR) Pil OP HA glee nates 
Broken track wire...... 2-0... ++ wefesfee]eefoo ae] 
JRUUNER PIDGE.. ...cccce cscs acee Oe | 
[RMOMGIS BING ao. cc cess sese cca . watse enbiabankeehneb ets ahockas 
iCareless email Be sisal cd Rdebas Pack odbeatae tadbectes Laalsdbeakeabaaneals 
| Fuse... pan ebe ries 
|Frozen valve.. Jakttencaweleclasterbadieabvebsstastaates 
Insulated joint. dance Gagadkas ec bed beat Miaskualvabralaabcota ct 
BONS Wiles cccccccs cseccesscs daPcabeetcateatedpesbectacte Cacia tsceeontaiveles 
NE Oxo cacu con's kak ca wacimcel cafe beabucbea ical cvibssbesbcatactey Elahasiedeanecies 
WP Bh Occdeccececcsss axeaesestoetsahaahes bot <ehs Restaehsdhaalaats } 
EW BIT OUCMIOTC. 6. «vin cc cn csies} oe ]s<fechestestc 
LIGHtS OUb. .ccce cease sancanaae pre Neel Oa 
Oe OF Mok ks, san ccccctccequcs| actast r 
Transformer short circuit 
primary.. e 
|Train ran by signal. 


~ 
2 
wo: 


Signals. 


an 





Leahy varus pieanadelccesaae ee el a lee, A 
Poor spring contact on ma- | | a a 

chine.. vefee] Vp cefec]eefeefee]e 
| 





_Poor spring contact on on home | .] | 
signa epeeferferleeleclec[oeloe|eeleelee 











Total signal failures and Shee | | 
delays. Sah. Savtacteal | 








|Frozen valv 
Loose wire....... 
| Vow air pressure 
|Lack of oil.. : 
|Mechanical trouble. 

OS - 
Shifting ties 
Unknown..... 
Leaky valves 








Autothatic Stops. 


Total automatic stop fail- | } 
| ures and delays...... ae: Beh De 


Broken cylinders... ws 
Broken WiTC.... ccc. oo. | Paes o 
PE PRES. . oc cenc cece ices cane ; 

| Frozen valves, 
Loose wire....... 
Low air pressure edeacnaeuels 
PROM GEOR  iacsccausicesea 
Obstruction in points,........ 
Out Of MATUSIMIOME : «6650s cccec| cc locfacfee fac 
Switel: rut throughs. ...6 ccccclsches|aatesle. oabectsaivefxe hes na, 
Indication spring............ ehivalnd Bact aclantiatos ts séhvefenfeclachesboates 
Water tft Subatatlant so. 5 255565} 521-1 so foatast Bhaat=sBentsslaatecicstastesiest Ub @ 



















Switches. 





Total switch tailures and j Bee 
GGG 6 ncaa 6c cesecucestuatcates | oketbechestnctacctaet ane 
~ Grand total signal, stop and switch Tailures ana i de lays. padecucedas 15} 18 





General Remarks—TYTotal failures of signals and stops for the month of 
September were 11, or one failure to 464, “694 movements; 3 of the 11 failures 
were caused by water leaking through the roof of Central Park Tunnel, 
blowing fuses at signals. Thirty-six interlocking plants in service during the 
month. Only one failure can be charged against these, and that was caused 
by water getting in the alr intake pipe of the air compressor at substa- 
tion No. 14 
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Track Surface and Lines * 

I’ is hard to imagine a mechanical appliance more 

crude and at once more economical than the modern 
railroad track. Two parallel bars of steel fastened 
upon blocks of wood, which are in turn imbedded in 
loosely broken stone, possibly gravel, often Mother 
arth. The improvement of the locomotive’s highway 
has certainly failed to keep pace with the rapid advance 
of the locomotive itself. True, the field is not so ex- 
tensive, vet the opportunities for improvements are de- 
cidedly in evidence. 

The modern railroad track is expected to and neces- 
sarily must carry safely the immense weight of the loco- 
motive with its train of heavily loaded cars, must be 
firm enough to withstand the various strains transmit- 
ted to it by the different motions of the rapidly moving 
trains. It must re-act against a downward pressure, 
must counteract a lateral thrust, now attacking it here, 
now—with a suddenness that is of itself disastrous— 
transferring its force to the opposite side. Then the 
rolling, wave-like motions have to be met and provided 
for. <All these different motions occurring almost sim- 
ultaneously have to be absorbed, first by the steel rails, 
then the ties, finaily the ballast or roadbed. The 
more gradual this absorption, the more nearly the loco- 
motive and its train preserve their equilibrium, the less 
strain is given both the rolling stock and track, and a 
closer approach 1s gained to “easy riding” track, 

Given the proper weight of rail so as to lend rigidity 
to the track, sound ties uniformly spread to give an even 
bearing to the rail, proper quality and depth of ballast 
to form a suitable cushion, good drainage to counteract 
the effect of moisture, the remaining factors are good 
line and surface, which should be maintained without 
the traveling public knowing there is any work going 
on, renewal of ties and surfacing should not be notice- 
able when riding over track. Work should be so ar- 
ranged and performed that renewals and surfacing 
work will go on simultancously without temporarily 


breaking up the surface of the track. 
PHE ROAD BED 


The most important requirement in maintaining good 
track surface and line is thorough drainage, without 
which all efforts to hold first-class line and surface are 
wasted. Where proper drainage is provided the de- 
sired results can be more readily and easily obtained 
and the surface and line can be more economically 
maintained and preserved. 

The roadbed should be so built up that the shoulders 
will be wide enough to permit of the proper sloping oi 
the ballast and prevent the same from rolling down 
the embankment or into the ditch. On the other hand 
the shoulders should be low enough to permit the free 


*Read before the Roadmasters’ and Maintenance of 


Way Association, at the twenty-third annual convention, 
Niagara Falls, N. Y., Sept. 12-14, 1905. 


drainage of the ballast, that is, the shoulder should be 
a trifle lower than the sub-grade itself so the ballast 
will drain itself freely. 

Ditches deep enough to simply drain the ballast are 
better than none at all, but they will not aid materially 
in maintaining good surface. All ditches should be 
deep enough to properly drain the sub-grade. The 
bottom of the ditches should be from 2 ft. to 3 ft. be- 
low the bottom of the tie, depending upon the nature 
of the soil. Such a ditch if properly constructed will 
keep the roadbed fairly well drained and aid materially 
in maintaining the surface, and in addition will reduce 
to a considerable extent the liability of track heaving 
during the winter months. 

On double track sections, the ballast, unless very 
porous, should be dressed off to form an even, shallow 
gutter between the tracks. l‘rom this gutter small 
cross drains should be run to the side ditches, the ob- 
ject being to carry the water off as rapidly as possible 
and prevent as much as possible the softening of the 
roadbed and consequent damage to the surface of the 
track. Much water can in this way be disposed of 
which would otherwise be left to soak into the roadbed. 

Particular attention must be paid to the drainage of 
frogs and switches, at railroad crossings, and also at 
street and highway crossings; the remedy depending on 
the local conditions. The whole resolves itself, however, 
into the matter of providing sufficient rapid drainage, 
which can be accomplished by providing good surface 
drainage and supplementing it by sub-surfacing wher- 
ever necessary. 

Railroad crossing should whenever possible be thor- 
oughly drained by using a good depth of cobbles or 
broken stone, covering the same with ordinary ballast 
and putting in drains to carry off the water from the 
bottom of the pit. Always providing sufficient surface 
drainage in addition, so that all water excepting what 
actually falls on the crossing will be at once carried 
away. 

Poor drainage of street and highway crossings al- 
ways breed low joints and many roads having good 
track everywhere else suffer from this difficulty and each 
successive rain produces its bad joints at these points. 
As a rule these points are not only the most expensive 
ones to maintain, but they are also generally the last 
ones to receive attention; thus they become a constant 
source of annoyance. Blind drains of cobbles or brok- 
en stone or tiles laid parallel to the track, a little below 
and beyond the ends of the ties leading to a proper out- 
let, will carry off the surplus water and avoid the pud- 
dling of the joints and save considerable work and 
money. 

At the ends of bridges proper retaining walls or bulk 
heads of timbers should be provided so the roadbed 
will not slough off and ballast roll down the embank- 
ment, thus cause settling of the track. Track other- 
wise in fair condition will often show this defect very 
plainly, and a low place in the track at the end of a 
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bridge will give a train a very bad jolt. These places 
must have careful attention and be kept up to the level 
of the bridge. 

RIDING 


GOOD TRACK 


The essentials are, perfect line, correct gage, true 


level and even surface. The lack of any one, or several 
of these requirements will produce but indifferent track. 
It is necessary therefore to correctly gage the rails of 
the track. To raise the rails to even surface through- 
To 
see the tamping is thoroughly done, so the surface will 


out their entire length. To properly level the track. 


hold. Then get the track in perfect line, after which the 
ballast should be filled in and neatly dressed off so that 
it will readily shed the water and have a tidy appear- 
ance, 

Lining.—If the track is badly out of line it had better 
be given a general lining before attempting to do any 
All 


Long, 


surfacing. All short kinks should be lined out. 
short swings should likewise be attended to. 
easy swings, although they may be unsightly, will de- 
tract very little from the riding merits of the track, as 
they will produce a little added friction to the rolling 
stock, but they are a constant reproach to the official 
and food for criticism to the public. Swings of this 
kind may be made less noticeable by running them out 
at the summit of a grade, or by adjusting them so as 
to be absorbed by a regular curve. 

Gaging.—Track that 
wide at joints, should be gaged ahead of the surfacing. 
At least two men should be sent ahead to do this work, 


is generally out of gage or 


keeping the gaging a dav or two ahead of the regular sur- 
facing. One man should nip up the tie with a bar while 
the other one does the spiking, and each tie must be 
snugly up to the rail. The track should be so gaged 
that the gaging tool will just slide down nicely between 
the rails, neither too loose nor too tight. The gage 
must be kept uniform throughout and must not be wi- 
dened through frogs or switches or any other point, 
unless it be around very sharp curves. 
Spiking—Each tie must be full spiked. All spikes 
must be set plumb, square to the rail and driven down 
straight, close to the flange of the rail and snugly down 
upon the flange. Spikes must not 


over. 


be goose-necked 
Rails must not be brought to gage by drawing 
the spike, for in doing this the back support of the spike 
is lost and the space is left for the accumulation of 
moisture, which of course is detrimental to the tie. If 
necessary to draw the rail to gage a bar should be used 
to force the rail to its proper position. 
of both rails should be on the same side of the tie and 
the inside spikes should be staggered as much as the 
face and character of the tie will permit. Ordinarily the 
spike should be driven two inches from outside of tie. 
All holes from which spikes have been withdrawn must 
ke plugged; all old spikes that are to be re-driven mus? 
be first straightened, no spike that is throat-cut to ex- 


ceed 1-16 in. should be used again in main track. It is 
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impossible to maintain good gage with such spikes they 
can be used to better advantage in side track. 

Surfacing.—Surfacing should be commenced at one 
end of the section, preferably at the end farthest from 
headquarters and should be continued through to the 
other end, as nothing is gained by skipping around. 
First thing in the morning a couple of men should be 
started fastening down spikes, one should nip up the 
ties with a bar while the other should drive the spikes 
down thoroughly to the flange of the rail. This is nec- 
essary, for if not done, some of the ties will not come 
up with the rail when the jacks are applied they wiil 
hang low and in this way cause uneven surface and im- 
perfectly riding track. All joints should be full bolted 
and every bolt must be tight. 

Track should be surfaced out of face (picking up 
low joints is not surfacing) the foreman should get back 
from the jacks as far as he can see well and have a con- 
siderable stretch of rail between him gnd the point 
where the jack is set. He should sight carefully over 
the rail on the high side of the track, raising such places 
as he may find necessary to put rail in good surface. 
The opposite rail should then be adjusted by the aid of 
a track level, bringing it up to level if on a tangent 
or to proper elevation if on a curve. 

(he track level should be used at every joint at least, 
the foreman should sight carefully between the points 
where the track level was used and raise the interme- 
diate points to true surface by eve. It is best not to raise 
too much track ahead of the general tamping, the tamp- 
ing should be closed up as much as possible, especially 
if the gang is small or the traffic is heavy, as passing 
trains will “knock down” points raised too far ahead 
which may not be fully tamped upon approach of train. 

Economy in this work depends upon the judgment of 
the foreman in bringing the track to proper surface with- 
out unnecessarily disturbing the general level of the 
track. When not working to grade stakes it is best to 
work to the high points in the surface, sighting through 
from one high point to the next. No more track should be 
disturbed than is absolutely necessary to regain a com- 
paratively even grade, as a constant disturbance of the 
ties in the bed causes track to settle and such settling 
will necessarily not be uniform. 

Uneven settling of track often oceurs for short dis- 
tances and that is a problem requiring careful attention 
in order to handle such cases economically and effec- 
tively, it may be easier to cut down one or two high 
points than to raise a number of rail lengths out of face. 
To know just where to begin on a rail to be raised, to 
know just where to set the jack to bring the rail to 
proper surface and to bring a rail to correct surface 
with a minimum application of the jack are points that 
are gained only by experience, careful study and thor- 
ough application on the part of the foreman. 

Light sags are unsightly but do not in any way inter- 
fere with the riding quality of the track and unless there 


is sufficient width of bank and plenty of ballast such sags 
had better be left. In case of sufficient material and labor, 
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however, such sags may better be removed and in that 
case it will be well to have grade stakes set, as it expe- 
dites the work. 

Tamping properly and thoroughly done is of the ut- 
most importance; each tie should be thoroughly tamped 
under the rail, from the end of the ties to a distance of 
about 15 inches inside of the rail. The center of the tie 
should be tamped just sufficiently to pack the material. 
Hard tamping in the center of the tie is liable to cause 
center-bound track, in that case the center of the tie is 
supported in the nature of a pivot, causing the track to 
swing from side to side, as the center of gravity of the 
moving load shifts and the line and surface of the track 
will soon be ruined. The only remedy for this condition 
is to raise the track out of face, say half an inch, and 
then great care must be used to tamp only the ends of the 
ties, as above suggested. 

Regular surfacing should be done by the section gang, 
as there is a possibility of training these men to tamp 
alike. Extra gangs nearly always perform this work in 
an indifferent manner, as the very nature of an extra 
gang makes it impossible to get uniform results. All the 
men must be taught how and made to tamp alike; fore- 
men must insist upon this and teach their men how to do 
the work properly for it is of the utmost importance that 
all ties be tamped systematically and a uniformity should 
be maintained in the tamping of each. If one tie is tamped 
less thoroughly than another, there is certain to be swing- 
ing track and bad surface will rapidly develop. The men 
handling the track jacks should be taught to set then 
plumb when raising track, so as to avoid throwing the 
track out of line. 

Lining of track should not be undertaken during the 
heat of the day, generally lining can be done best during 
tle early morning, or possibly in the evening. In con- 
nection with the surfacing the lining should be done every 
evening, the ballast can be roughly filled in after which 
the piece of track surfaced during the day should be 
lined. It wili generally require about six men with lining 
hars to do this work. The men should be instructed not 
to set the lining bars under the rail far enough to get a 


be in that case a tendency to dis- 


lifting hold as there wil 
turb the surface of the track by raising up on it. Ail 
kinks and short swings should then be lined out, it will 
generally be found necessary to rough in the line and 
then go back over it and put on the finishing touches. 
The foreman should preferably have his back to the 
sun when he is lining track and as far away from his men 
as he can see well (the tendency being to get too close). 
When roughing the line the foreman should be five or 
six rail lengths away from his men, and when finishing 
up the line he may do good work by keeping three rail 
lengths away. Foremen should be made to realize that 
the line of the track is every bit as important as the sur- 
face, there is a tendency to spend a considerable time and 
in surfacing and then to hurry up the lining 


great care 


t, this should not be permitted. 


Filling in and dressing off the ballast should be at- 
tended to every evening after the surfacing and lining 
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has been done. All bailast should be carefully saved and 
filled in between the ties and dressed off smoothly to 
present a tidy and finished appearance. The method of 
dressing the ballast depends upon the kind of material 
used. The amount of material to be left at the ends of 
the ties depends entirely upon the nature of the ballast 
and must be so adjusted that it will admit of free drain- 
age and at the same time help to hold the track in line as 
much as possible, very porous material will permit. the 
tie to be buried its entire length while other material will 
have to be sloped towards the ends of the ties to permit 
free drainage. 

Broken stone or slag may be filled in level with the top 
of the ties, the entire length of the ties if desired and 
giving it such a slope from the ends of the ties to the 
grass line as the cross section plan may call for. 

Gravel, cinders or sand when used as ballast should be 
filled in level with the top of the ties (not above them) 
and sloped slightly down towards the rails so that a 
shovel can be passed through under the rail, leaving 
ballast about an inch below the base, then the slope should 
be continued to the grass line, leaving the ends of the ties 
about half buried. 

Burnt clay or natural earth when used as a_ ballast 
should be slightly ridged in the center of the track, level 
with the top of the ties, sloping evenly to the ends of 
the ties and leaving the ends practically bare so that all 
the water may readily pass off, care must be taken to 
leave a good clear space below the rail between the ties, 
the material should be dressed off as smoothly as possibie. 

Curves. Transitions or easements should be used on 
all curves from one degree upward and, where the speed 
exceeds 60 miles per hour, on all curves from 30 minutes 
up. Transitions should also be used between curves of 
different degree in the same way as they are used between 
tangents and curves. Using any transition curve of the 
type of the Searles, Crandall, the Holbrook Spiral, of the 
Cubic Parabola, which may be run in by deflection or 
offset. 

The length of easement or transition should be the same 
as the distance in which the curve elevation is run out, 
and since the elevation depends not only on the degree of 
curvature, but also upon the speed of trains, the transition 
should also vary in length, dependent upon the degree of 
curvature and speed of trains. The superelevation of 
curves should be at zero point of spiral and shall increase 
to full elevation at end of spiral or beginning of simple 
curve. 

Since the clevation required is a function of, and de- 
pends upon the speed of trains, this speed is the first 
clement to be determined. In general as a matter of 
safety the preference should be given to the fast pas- 
senger trains. Ordinarily an elevation of seven inches 
will net he exceeded, and speed of trains should he regu- 
lated to conform to this elevation. 

On roads where the freight traffic predominates and 
passenger trains do not ordinarily exceed a speed of 40 
miles per hour an elevation of 34 in. per degree may be 


used. Maximum elevation not to exceed § inches. 
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On the ordinary road, handling a mixed traffic and 
where passenger trains do not exceed a speed of 50 miles 
per hour, an elevation of 1 inch per degree probably will 
be a good compromise, maximum elevation not to ex- 
ceed 5 or 6 inches. 

On roads where fast passenger service is a specialty 
and the speed of such passenger trains ranges from 50 to 


sf 


75 miles per hour, an elevation of from 114 in. or 2% in. 
per degree may be necessary according to the varying 
conditions, maximum elevation not exceeding 7 inches. 

No set rules can be iaid down for the elevation of the 
outer rail on curves, local conditions, traffic, grades, etc., 
all have a bearing on the matter, it is a problem to be 
worked out by tle “cut and try” process. The table 
given herewith may be useful in determining upon the 
amount of elevation. 

Permanent witnesses should be placed at points of 
tangents, points of spiral, points of simple curve and 
points of change of curvature, each witness should also 
indicate the amount of elevation at that point. Center 
stakes should be maintained on all curves and they should 
not be more than 25 feet apart on transitions, nor more 
than 50 feet apart on simple curves. Center stakes should 
be checked and missing stakes replaced every year if pos- 
sible. | 

3ad line is more noticeable on curves than anywhere 
else, the natural tendency for track on curves to go out- 
ward. If the outer rail is not sufficiently elevated, each 
train passing tends to force it just a little farther out. 
Then the trackman’s unconscious and unconquerable de- 
sire is to line the track out, which tendency of course 
produces a sharp place or elbow at each end of the curve 
in order to get back to tangent. 

If the expansion between the rails has not been rightly 
proportioned, the track is difficult to keep in line and 
during hot weather is liable to buckle. Usually the track- 
nan resorts to his old trick and lines out. If the ex- 
pansion has not been provided for it should be done at 
once by cutting out sufficient rail and then lining the curve 
in to center stakes and true line. 

It is often difficult to maintain gauge on curves, in 
such cases it 1s best to resort to the use of tie plates, the 
tie plate has for all time supplanted the rail brace, ex- 
cept for use at frogs and guard rails. Tie plates, prop- 
erly placed and of sufficient weight, will maintain guage 
under the most severe tests and they do not injure the 
ties by excessive spiking as is the case with rail braces. 

Gauge on curves should not be widened unless proven 
absolutely necessary, it is not necessary to widen the 
gauge on curves on account of freight or passenger cars 
equipped with ordinary 4 or 6 wheel trucks. Gange on 
curves, if widened, should be widened to suit the kind of 
engine in use on the road. Let the curves be widened to 
accommodate the engines with the longest rigid wheel 
hase and the other engines will take care of themselves 

There is quite a difference of opinion of some of out 
best authorities in the matter of widening gauge on 


curves, as to the exact degree when widening shall begin, 


ranging all the way from 4 to 1o degrees. For general 
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practice we would recommend % in. for every 5 degrees, 
say on curves from 5 to 10 degrees widen % in., from 
10 to 15 degrees widen 1% in., from 15 to 20 degrees 
widen 34 in., over 20 degrees widen 1 inch. One inch 
being the maximum. When it is made a practice to widen 
gauge on curve, it should not be guess work, each gang 
should be equipped with special gauge properly adjusted 
to give the extra width of gauge. 

When it is made a practice to widen gauge on curves 
in main track where switches and frogs are located, due 
allowance must be made for extra width, when placing 
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the main raii and the guardrail must be made as much 





wider as the width of the gauge has been increased, in 
order that the flanges on wheels can freely straddle the 
guards. Whenever possible, correct substantial gauge 
should be maintained at all main track frogs and gauge 
should never be widened at such point unless located in 
a curve where it becomes absolutely necessary to widen 
the gauge. 

EK. A. THEED, Chairman. 

EDWARD GRAY, 

J. CULLOM, 

T. HICKEY, 

M. SWEENY, 
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Personals 


Mr. James H. McRoberts has resigned as consulting 
engineer of the West Belt. 

Mr. J. G. Gwyn has been appointed assistant chief 
engineer of the Denver & Rio Grande, with headquarters 
at Denver, Colo. 

Mr. E. A. Everett has been appointed acting signal 
engineer of the Michigan Central, with headquarters at 
Detroit. 

Mr. C. H. Cannon has been appointed signal engineer 
of the Louisville & Nashville, with offices at Louisville, 
Ky. 

Edward R. MeNeill, division engineer of the Grand 
Trunk Pacific at Winnipeg, Man., died on October 7th 
of typhoid fever. 

Mr. Charles H. Miller has been appointed engineer of 
river protection of the Missouri Pacific, with headquar- 
ters at St. Louis, Mo. 

Mr, A. J. Rossar has been appointed resident engineer 
of the Canadian Northern in charge of construction work 
west of Edmonton, Alberta. 

Mr. G. U. Ryley, Dominion land surveyor, has been 
appointed land commissioner of the Grand Trunk Pa- 
cific, with headquarters at Montreal, Que. 

Mr. Frank T. Darrow has been appointed engineer of 
maintenance of way of the Nebraska district of the Chi- 
cago, Burlington & Quincy, with offices at Lincoln, Neb. 

Mr. Charles L. Ruffin, formerly assistant roadmaster 
of the Richmond, Fredericksburg & Potomac, at Freder- 
icksburg, Va., has been appointed division engineer of 
the South & Western. 

Mr. L. B. Merriam has been appointed resident en- 
gineer of the Wyoming division of the Union Pacific at 
Cheyenne, Wyo., in charge of the double-tracking of the 
division between Cheyenne and Green River, Wyo. 

Mr. Edward Gagel, formerly principal assistant en- 
gineer of the New York, New Haven & Hartford, has 
been appointed chief engineer, with headquarters at New 
Haven, Conn., succeeding Mr. C. M. Ingersoll. 

Mr. C. F. King, formerly foreman of bridges and 
buildings of the Chicago & Northwestern, has been ap- 
pointed general roadmaster of the Nebraska & Wyoming 
division, at Norfolk, Neb. 

Mr. J. T. Guiney has been appointed roadmaster of 
the Southwestern division of the Minneapolis & St. Louis 
at Estherville, La., in the place of Mr. Con. Lyons, re- 
signed. 

Mr. Charles E. Goings has been appointed assistant 
supervisor of signals of the Philadelphia division of the 
Pennsylvania railroad at Harrisburg, Pa., vice Mr. W. 
P. Allen, promoted. 

Mr. J. R. C. Renshaw, formerly supervisor of the 
New York division of the Philadelphia & Reading, has 
been appointed division engineer of the Harrisburg divi- 
sion, at Harrisburg, Pa. 

H. S. Storrs, general superintendent of the Lake Shore 
& Michigan Southern, died at his home in Cleveland, O., 
on October 25, from a stroke of paralysis, at the age of 


57 years. 
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Mr. B, J. Dalton has been appointed chief engineer of 
the Denver, Enid & Gulf, with headquarters at Enid, 
Okla., effective on November 10, Mr. W. D. Gerber hav- 
ing been assigned to other duties. 

It is officially announced that Mr. Russell L. Huntley 
has: been appointed acting chief engineer of the Union 
Pacific, with offices at Omaha, Neb., vice Mr. J. B. Berry 
resigned ; effective on November 10. 

Mr. P. H. Delano has been appointed division en- 
gineer of the Cleveland, Cincinnati, Chicago & St. Louis 
in charge of construction on the Cincinnati division, with 
headquarters at Middletown, O. 

Mr. C. A. Blake, formerly assistant engineer of the 
Denver & Rio Grande at Springville, Utah, has been 
appointed division engineer at Salt Lake City, Utah, suc- 
ceeding Mr. F. E. Baxter, resigned. 

Mr. E. E. Turner has been appointed division en- 
gineer of the Valley division of the St. Louis, Iron Moun- 
tain & Southern at Monroe, La., vice J. T. Denithorne, 
deceased, effective on November 1. 

Mr. Everett IX. King, formerly assistant engineer of 
maintenance of way of the Chicago, Rock Island & Pa- 
cific, has been appointed division engineer of the Pacific 
& Idaho Northern at Weiser, Idaho. 

Mr. A. C. Dennis has been appointed division en- 
gineer of the Prairie East division of the Grand Trunk 
Pacific, with headquarters at Winnipeg, Man., effective 
on November 1, vice E. R. McNeill, deceased. 

Mr. W. S. Menden, formerly general superintendent 
of the West Side Metropolitan Elevated Railway of Chi- 
cago, has been appointed chief engineer of the Brooklyn 
Rapid Transit Railway, with offices at Brooklyn, N. Y. 

Mr. J. B. Berry, for a number of years chief engineer 
of the Union Pacific, has been appointed chief engineer 
of the Chicago, Rock Island & Pacific, succeeding Mr 
\V. L. Darling, resigned, effective on November Io. 

Mr. L. B. Stillwell, electrical engineer of the Inter- 
borough Rapid Transit Company, has been appointed 
consulting electrical engineer of the New York, West- 
chester & Boston. Mr. H. S. Putnam has been appointed 
electrical engineer, with offices at 30 Broad street, New 
York. 

Mr. W. A. Pettis, formerly supervisor of buildings 
of the Western division of the New York Central & 
Hudson River will hereafter have entire charge of the 
buildings along the line from New York to Buffalo 
with headquarters at New York. Mr. E. Rzkenboer 
has been appointed acting supervisor of buildings at 
Rochester in the place of Mr. Pettis. 

Mr. Daniel Orr has been appointed inspector of tracks 
and roadway of the Western Grand division of the Atchi- 
son, Topeka & Santa Fe at La Junta, Colo, Mr. T. 5. 
Cafferty has been appointed inspector of track of the 
division at Topeka, Kan. Mr. B. A. 


Eastern Grand 


West has been appointed roadmaster of the Second dis- 
trict at Pueblo, Colo., in the place of Mr. Daniel Orr. 
and Mr. Frank Lester has been appointed roadmaster 
of the First and Canyon City district at Pueblo, suc- 
ceeding Mr. B. A. West. 
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Mr. Arthur McGuire, formerly assistant engineer of 
the San Pedro, Los Angeles & Salt Lake, has been ap- 
pointed chief engineer of the Las Vegas & Tonopah 
which has been incorporated recently to build a branch 
of the first-named road from Las Vegas to Tonopah, 
Nev. Mr. John Conway, formerly connected with the 
engineering department of the San Pedro, Los Angeles 
& Salt Lake, has been appointed superintendent of con- 
struction of the Las Vegas & Tonopah. 


Mr. M. J. Caples, general manager and chief engineer — 


of the South & Western Railway, Lick Creek & Lake 
Erie Railway and Carolina Company, announces the fol- 
lowing appointments in an official circular dated No- 
vember 2: Mr. William A. Hankins, principal locating 
engineer, with offices at Bristol, Tenn., effective on Sep- 
tember 1; Mr. A. W. Jones, division engineer, First divi- 
sion, Elkhorn, Ky., to Fink, Va., with offices at Fink. 
Va., effective on September 25: Mr. William Palmer 
division engineer, Second division, from Fink, Va., to 
North Fork of the Holston river, with offices at Clinch- 
port, Va., effective on September 25; Mr. Ward Crosby, 
division engineer, Third division, North Fork of Holston 
river to Erwin, Tenn., with offices at Lovedale, Tenn. 
effective on October 8; Mr. Charles L. Ruffin, divisior 
engineer, Fourth division, from Erwin to Spruce Pine 
with offices at Erwin, Tenn., effective on November 1: 
Mr. C. O. Vandevanter, division engineer, Fifth divi- 
sion, Spruce Pine to Catawba River, with offices at 
Spruce Pine, N. C., effective on September 22; Mr. S. P 
Daniel, division engineer, Sixth division, from Catawba 
River to Spartansburg, S. C., with offices at Rutherford- 
ton, N. C., effective on October 26. 
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The Anderson Altitude Valve 

‘Lhe troubles encountered in railroad water service is too 
well known to descant on here. How to overcome some of 
them is always in order, though, and that is the purpose of 
the device shown in our illustration. The automatie and in- 
fallible regulation of the height of water in a water station 
tank is one of those things that works out nicely on paper, 
but brings grief when zero temperatures prevail—generally. 
The Golden-Anderson Valve Company of Pitsburg provides 
for a constant water level under all circumstances by means 
of a valve that has within itself all of the elements necessary 
to produce the action required. This valve is shown in sec- 
tion in Fig. 1, and operates iutomatically in the fullest sense 
of that abused term. On starting the pump, the bottom valve 
which in unbalanced is raised from its seat and water passes 
through to the tank. When the tank is filled to the desired 
level, the water passes down through a small pipe to the 
upper part of the valve. The pressure from this column of 
water raises the upper diphragm of the valve, and the auxil- 
iary stem Q, which action aiso raises the weighted lever and 
relieves the smal! release valve seen in the top of the valve 
cover, The raising of this valve permits the tank pressure 
to act on the lower diaphragm: which closds with sufficient 
pressure, and alse closes the bottom or main valve and pre- 
vents the passage of water to the tank as long as the level 
remains at its maximum. It is one of the simplest things we 
have seen tor the purpose. Fig. 2 shows the methed of in- 
stallation, in which it is seen that the altitude valve is placed 
below the water tank in a pit iow enough to avoid the frost. 































































































FIG. 2. METHOD OF INSTALLATION OF ANDERSON ALTITUDE VALVE. 
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The New Mundy Hoisting Engine 


Our illustration of the Mundy hoisting engine shows the latest 
type of this well-known machine, with an engine that is entirely 
new in design, and having all improvements in details that make 
for the best results in service, when combined, as in this case, 
with the proper proportions to insure against any possibility of 
failure under the kind of usage those machines generally get. 

The machine is comprised of a standard double friction drum 
engine which is equipped with the Wright patent single reversing 
derrick swinging attachment. The peculiar construction of this 
swinging attachment is such that it takes up very little room, 
and it is the most efficient device yet perfected for the purpose. 
The drum is provided with a friction cone head at each end, 
working between two rotating friction gears which run in oppo- 
site directions. 

The derrick swinging drum is manipulated entirely by one 
operating lever, which throws the drum into engagement with 
either of the friction gears, and when disengaged from the fric- 
tion gears, the drum remains at rest. All of the gearing for the 
derrick swinging apparatus is made of cast steel, and the con- 
struction is such that this arrangement will swing any derrick 
under all reasonable conditions. J. S. Mundy, Newark, N. J., 
is the pioneer designer and builder of the friction drum hoisting 
engine, of which type of machine our half-tone represents the 


newest development. 
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The Ellis System of Pipe Cutters 


The word “pipe-cutter” is used as an elastic term to cover a 
number of mechanical devices for the cutting of pipes. Until 
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recently, pipe-cutters were used only to cut small sizes of wrought 
iron pipes. It was always taken for granted that it was im- 
practicable or impossible to use a cutter that would cut off any or 
all kinds and sizes of pipe. This is the reason why large cast 
iron pipes are being cut by means of a cold chisel and sledge 
hammer, when the job could be done much faster and better by 
the use of the cutter illustrated herewith. 

This cutter consists of a frame containing a screw operated 
yoke, which provides a means of tightening the series of links 
carrying the cutter wheels. The frame is also provided with 
two cutting wheels which come in contact with the pipe, whereby 
all pivotal lost motion is prevented. The series of links carry 
cutter wheels, proportioned in circlimference according to the 
circumference of the various sized pipes. The links are inter- 
changeable and detachably connected to each other, and the ends 
of the tightening yoke by means of thumb bolts and nuts, which 
insures it being changed from one size to any other within the 
range of the cutter with no other tools than the hands of the 
operator. 

In order to operate the Ellis cutter, it is placed in position as 
shown in Fig. 1, and an oscillating motion is imparted to the 
handle, which also serves to tighten up the links carrying the 
cutter wheels. By referring to the illustrations, it is seen that 
it is necessary to move the handle only through a small space to 
make the wheels cover the entire circumference of the pipe. 

In cutting a pipe in a trench all the room necessary is enough 
to pass the links carrying the cutter wheels underneath the pipe. 
This feature will be appreciated when the work has to be done 
in a hard rock trench. In making ordinary repairs or inserting 
specials, the work can be completed with the aid of the cutter 
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FIG. 2. THE ELLIS PIPE CUTTE 
FIG. I. THE ELLIS PIPE CUTTER ” ee ee a ee 


IN OPERATION. 
while a hole is being dug out large enough to make a cut with 
the hammer and chisel, besides the cuts are smooth and clean 
without any danger of breaking the pipe. 
These cutters are manufactured by the Ellis-Ford Pipe Cutter 
Co., of Detroit, Mich. 
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Notes of the Month 


The West Shore road is to be equipped with the Hall automatic 
normal danger block signal between Haverstraw and Cornwall, 
taking in twenty miles of road. 
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The Air Line division of the New York, New Haven & Hart- 
ford is to be double-tracked, shortening the distance twenty- 
two miles. When this work is completed, a four-hour service 
will be established between New York and Boston. 
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The Simplon tunnel is rapidly nearing completion. All 
masonry work will be finished by December Ist, when track- 
laying will be begun and rushed through for the opening, which 
is scheduled for April Ist, on which occasion the inaugural 
ceremonies of the Milan International Exposition takes place. 


_— 
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In Canada, new railroad construction will cause previous rec- 
ords for such work in that country to look small in comparison. 
It is estimated that no less than 4,000 miles of road will be built 
and in operation inside of three years, at a cost of $182,000,000, 
which figure does not embrace the cost of electric lines projected. 
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Announcement was made that the Missouri, Kansas & Texas 
Railway Company will build a line from Oklahoma City to Den- 
ver, work to begin in February after the terminals in Kansas 
City have been finished. It is reported that F. W. Fratt, who is 
superintending the construction of the terminals, will be chief 
engineer of the new line. 
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The Central Railroad of New Jersey has under consideration 
a reduction of mileage between New York city and Lakewood, 
by the extension of the branch from Freehold, N. J., which will 
cut down the distance by way of Redbank, eight miles. This 
arrangement when consummated will furnish -a large passenger 
travel with express service. 
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A commentary on the unpreparedness of those in authority 
in Panama to prosecute the work in hand, is noted in the 
inability of the Panama Railroad to handle the traffic presented. 
The rolling equipment is said to be sadly inadequate to handle 
the freight business, and is hardly sufficient to satisfy the needs 
of the road for delivery of construction material on the new 
canal. 
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In our article descriptive of the Daly track spike, which ap- 
peared in our October issue, the address of the manufacturers 
and also of the Frost Railway Supply Co., was omitted by one 
of those oversights always attending a rush, even in the best 
managed organizations. The spike is manufactured by the Daly 
Spike Co., Detroit, Mich., and it is almost superfluous to say that 
the location of the Frost Railway Supply Co., known of all men, 
is also in the same city. 
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A unique form of signal is sent out by the Buda Foundry & 
Manufacturing Co., Chicago, in the shape of a folder. This is 
so arranged that when the folder is opened a red signal arm is 





’ raised to danger position. This is as positive in going to danger 


position by opening the folder as their switch stands are when 
the switch is opened. The hand and push cars, track drills, 
jacks, car replacers, frogs, crossings, switches, etc., which they 
manufacture are all of the same positive action. 

The avidity with which steam lines absorb paying electric 
transportation properties is again demonstrated by the purchase 
of the United Traction Co. of Albany, which controlled the street 
car system of Albany, Troy, Rensselaer and Cohoes, the Dela- 
ware & Hudson Co. being the purchaser. This move is in con- 
sonance with the policy of lines having a cormuter or short- 
haul passenger traffic to come into their own again, and wield 
the knife that cuts deeply into their dividends through their in- 
ability to cope with the electric service. 
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The advisability of constructing an interlocking switch plant 
and tower at the crossing of the Santa Fe and the Union Pacific 
in North Topeka is being seriously considered by officials of 
those two roads. If it is built it will probably be one of twenty- 
eight levers. It will make the third one in Topeka, the other 
two being at the crossing of the Santa Fe with the Missouri 
Pacific and at the crossing of the Santa Fe main line with its own 
switching tracks in the yards at Third and Adams streets. 
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The Long Island road is installing a telephone system for the 
use of officials of the road when the electrification of the line 
now under way is completed. It is the intention to put these 
instruments along about fifty miles of the road at present. Be- 
sides this modern idea of handling business, there will be an 
inspection system inaugurated, by which four men will constitute 
an emergency crew whose duty it shall be to patrol the line on 
gasolene motor cars. Instructions to this crew from head- 
quarters will be by means of the new telephone system. 
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Col. Clarence R. Edwards in charge of the Washington office 
of the Panama Canal Commission, sought from Secretary Drake 
of the Panama Railroad Company some information relative to 
the price of steel rails upon which it developed that the railroad 
could purchase rails at less than $28 per ton only after the Steel 
Trust were satisfied that the rails were for use outside of the 
United States. Mr. Drake gave the further information that 
the uniform price for steel rails in the United States for the past 
year had been $28 per ton, against the foreign market price of 
but $24 per ton. Actual figures for these transactions, it seems, 
are difficult of access, the prices for export being varied through 
arrangement between purchaser and manufacturer, with no record 
to come up and make either party to the transaction afraid. 
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One of the largest jobs of made terminal yards yet attempted 
will be those of the Central Railroad of New Jersey at Jersey 
City, in the Communipaw district, which will embrace an area 
of more than a mile square, situated south of the present yards 
and next to the bay, at about tide level. It is estimated that 
eighteen months will be required to make the fill and bring the 
surface to the proper condition for service The improvements 
contemplate a new pier 1,100 feet long, besides several smaller 
piers and coal trestles and a twenty-stall roundhouse, which 
will supplement that so long located at Fiddlers, at the western 
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limit of the old yard. Permission was given the road by the 
Government for this work only recently, and the work, which is 
estimated to cost $1,500,000, was immediately started and is to 
be pressed to completion as rapidly as possible. 
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Consul-General Mason, recently transferred from Berlin to 
Paris, sends the following, which appears in a recent consular 
report: “As a result of existing conditions in France, which 
affect the relations between capital and the lower grades of labor, 
there would appear to be a definite demand for the most improved 
and effectual machinery for excavating and loading earth upon 
cars or carts in railway or other surface excavations. If the manu- 
facturer of ‘Park’s automatic loader,’ which is understood to be 
a typical machine of this class, will send his name and address, 
with the price of his machine and the conditions of delivery, to 
the American consulate-general in Paris, he will be placed in 
relations with parties who desire to make an immediate purchase 
of several machines and give them a highly favorable introduc- 
And still so many concerns question the 





tion into this country.” 
advisability of advertising. 
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The German technical press is devoting some space to the new 
railway station now under construction at Leipzig, which is said 
to be the largest structure of the kind in the world, considering 
area covered, which is 950,518 square feet, and taking in twenty- 
six tracks. The greatest trackage at this time is at the St. 
Louis Union Station, numbering thirty-two tracks. The South 
Station at Boston has twenty-eight tracks, and following these on 
foreign roads are the St. Lazare station at Paris, and those at 
Frankfort-on-the-Main, Dresden, Cologne and Munich. The 
union station now building at Washington is well to the front 
with these monster terminals with its thirty-three tracks, but 
these will not be covered with a continuous roof as at Leipzig, 
the old form of construction giving way to the new idea of 
umbrella sheds at each track, as in the case of the new Lacka- 
wanna terminal now under construction at Hoboken, and which 
have been recently put in service on the New York Central at 
Buffalo. 
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Of the 153 miles of second track which the Santa Fe railroad 
has undertaken to build this year, seventy-seven miles are now 
in actual service, according to the statement made by General 
Superintendent F. C. Fox. A considerable amcunt more of the 
track has been completed and is only awaiting ballasting or 
other minor work before being put into use. “The weather that 
we are having now could not be beaten so far as helping along 
the work of construction,” he said. “This is the best time of 
the year we have. If present conditions continue for another 
three weeks we will have fifty miles more of second track ready 
to go into servcie. We are working all the men we can.” 
Of the seventy-seven miles of track now in service, the largest 
amount is on the Illinois division. There are thirty-five miles 
All the work to be done for this year in that state is now 
completed. On the Missouri division, Mr. Fox states, there are 
seven miles of new track being used. Twenty-four miles of track 
are being used on the Eastern division that has been built this 
year. This is all on the Emporia-Holliday cut-off. There are 
eleven miles more on the Middle division west of Emporia. 
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The Pennsylvania road has awarded the sum of $5,000 to its 
track organization for line and surface work and for improve- 
ments in track. For best line and surface between Pittsburg 
and Jersey City and Washington and Philadelphia Supervisor 
C. N. Wisman, of Division C, received $800, and assistant super- 
visor, L. J. Fairbank, $400. On each of the superintendents’ divi- 
sions for best line and surface, Supervisor J. C. Gucker, of Divi- 
sion No. 3, $600, and John Atlee, assistant supervisor, $200. 
Supervisor J. W. Swenson, of Division No. 7, $600, and to 
Assistant Supervisor C. A. Pfalzgraff $200. To George Ehrin- 
feld, supervisor of Division No. 10, $600, and Assistant Super- 
visor C. N. Rickey, $200. J. S. Elliott, supervisor of Division 
No. 3, $600, and to Assistant M. Lipman, $200. The premiums 
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awarded supervisors responsible for the most notable improve- 
ments in track up-keep went to H. S. Meiley, Division No. 4, 
$700, and $300 to Assistant A. E. Preble, besides a premium of 
$100 to Yard Supervisor W. T. Covert, of Division No. 1. These 
awards are the result of the annual inspection made by the gen- 
eral manager and chief engineer of the system. 
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When the large Union Station at the Washington terminal of 
the Pennsylvania Railroad is completed, it will be one of the 
finest and best equipped railroad stations in the world, serving 
all incoming and outgoing trains at Washington. In conformity 
with the rest of the station the power plant will be equipped with 
the most up-to-date and best machinery obtainable; steam tur- 
bines being selected as prime movers partially on account of the 
limited amount of space devoted to that purpose. Four 500 kw. steam .- 
turbines have been ordered from The Westinghouse Machine Com- 
pany, of East Pittsburg, Pa., adapted for driving alternating cur- 
rent 60 cycle generators running at 3,600 r. p. m. Dry saturated 
steam will be used at 150 pounds pressure and 25 inch vacuum, 
and the turbines will be capable of developing 670 electrical horse 
power each. The alternating current generators will be of the 
turbo rotating field type with two poles and a frequency of 7,200 
alterations per minute at a normal speed of 3,600 r. p. m. They 
will deliver three-phase current at 2,300 volts, and, being of the 
enclosed type, will operate practically without noise. 
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By the plans now maturing and soon to be in tangible shape, 
the Baltimore & Ohio is to have a short line between Philadelphia 
and Chicago, with the object of a quicker schedule for its 
through service. To do this, a bridge will be built over the Ohio 
river at Wheeling. There are now two routes to Chicago, one 
of which is by Pittsburg, and the other Wheeling. The length 
of the first-named line between Philadelphia and Chicago is 924 
miles, and the latter is 951 miles. By the proposed new line the 
distance is 933 miles, but will have the advantage of a superior 
roadbed and track over the best and shortest line used at present. 
The Baltimore & Ohio now crosses the Ohio on the Wheeling 
Terminal Co.’s bridge, for which privilege a toll is charged for 
each car. The new million-dollar bridge will connect with the 
Cleveland, Lorain & Wheeling, which has now a double track its 
entire length, which, with the new bridge on the line, has made 
the road one of the most valuable properties of the B. & O. 
system. The joint loop line around Baltimore, which was 
projected by the Pennsylvania and Baltimore & Ohio, has been 
given up as not the thing to solve satisfactorily the needs of 
the two roads. 


The Kansas City Southern Railroad company has definite plans 
for the expenditure of 5 million dollars in betterments. The ex- 
penditure of this money has been decided on and a program is 
being arranged for carrying out the plans, for putting the 
road in first-class physical condition and for increasing facilities 
for the handling of business. There is to be a large increase in 
the equipment, including freight and passenger cars, locomotives, 
etc. Recently it was decided that eighty-five pound steel rails 
should be the standard rail for the Southern. This means that 
the present rails, including some sixty-five and seventy pound 
steel, is to be replaced by eighty-five pound rails. The program 
for betterments includes a large appropriation for improved facili- 
ties for handling traffic not only at Kansas City and Port Arthur, 
but at numerous other points on the system. Freight houses are 
to be increased in capacity, more track room provided, facilities 
for handling passengers increased, and numerous other general 
improvements made. The company now has 12,500 tons of eighty- 
five pound rails at various points on the system, and the work of 
laying the heavier rails is progressing rapidly. Between now 
and the first of January 130 miles of the system will be relaid 
with eighty-five pound rails. The bridges along the entire sys- 
tem are to be repaired and wooden bridges are to be replaced 
by steel or concrete bridges. 








